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These two are equivalent forms; the form usually adopted is the	|
first ; if in any case the second be given, it can at once be changed	•
into that of the first.    Moreover, if ~, J?-, ~ have any common
dx   dy  dz	J
factor, the equation can be simplified by the removal of that
common factor; and so we may consider the general form of such
an equation in the three variables as represented by
where P, Q, R are given functions, of at, y, z and are proportional
to the differential coefficients of <£.
151.	But, conversely, when any equation of the form
Pdx + Qdy + Rdz = 0
is given, it does not necessarily lead to an equation of the' form
<f>(*,y,*) = C;
for the existence of such an equation implies that the three quanti-
ties P, Q, R are proportional to the differential coefficients of some
one function, and this is not satisfied while P, Q, R are quite
general. We must therefore find out under what circumstances
such a differential equation will lead to an integral of the Jfiven
form ; and, on the assumption that such an integral is possible,
indicate a method of obtaining it.
There will remain the further problem of obtaining a solution
of the equation when the conditions necessary for the existence of
such an integral as the above are not satisfied
152.	In the first place then we assume that such an integral
exists ; we must therefore have P, Q, R respectively proportional
to the partial differential coefficients of" some function <f> with
regard to a, yy z, so that we may write
in which /-& is some function the value of which is unknown.   From
the first two of these equations we have

